Myocyte Isolation
Ventricular myocytes were isolated from adult male guinea pigs (400-500 g) and rats (450-550 g). For guinea pigs, anesthesia was achieved by intraperitoneal injection of ketamine hydrochloride (150 mg) combined with xylazine base (10 mg). Animals were then heparinized (400 units) via the abdominal vena cava. Rats were euthanatized by CO2 asphyxiation. Hearts were rapidly excised, attached to a Langendorff apparatus, and perfused (30 ml/min) at 37°C with oxygenated buffer A containing (mM) NaCl 136, KCI 5.4, MgCl2 1.0, glucose 10, NaH2PO4 0.33, and HEPES 10, adjusted to pH 7.48 (23°C) with NaOH. When the perfused solution appeared colorless, the hearts were perfused with buffer A (50 ml per heart) supplemented with collagenase B (0.625 mg/ml, Boehringer Mannheim Corp., Indianapolis, Ind.) and protease (0.04 mg/ml, No. P-5147, Sigma Chemical Co., St. Louis, Mo.). The solution used for perfusion was oxygenated and recycled until digestion was complete (20-40 minutes) , as judged by softening of the myocardium. Canine cardiac myocytes were similarly isolated from adult male mongrel dogs after pentobarbital anesthesia (860 mg/kg). A section of the left ventricle (approximately 10 g) was perfused through the left anterior descending coronary artery. Minor arteries were occluded to ensure adequate perfusion of the myocardium.
For electrophysiological studies, myocytes were isolated in buffer A and filtered through nylon mesh (250 ,um, PGC Scientific). Cells Sodium currents were inactivated by using membrane holding potentials of -40 mV. Calcium currents and sodium-calcium exchange current16 were eliminated by reducing extracellular calcium to 0.1 mM and inclusion of 2 mM NiCI2 in the bath solution. ATP (10 mM) was included in the pipette solutions to eliminate ATPgated potassium currents. Under our recording conditions, ATP concentrations <10 mM were not sufficient to completely eliminate a contribution from ATP-gated potassium channels. IK was defined as the amplitude of the deactivating tail currents at -40 mV after voltage steps to potentials > -10 mV, as previously described.11
After establishment of the whole-cell recording mode, cells were stabilized for several minutes before acquiring control data. Cells were then exposed to drug for 2 minutes, followed by acquisition of test data. No run-down of time-dependent or tail currents was observed during temporal controls.
Curve Fitting
The equation I=A{1+([drug]/IC5o)n}-1+B was fit to the electrophysiological data using commercially available software (GraphPad Software, Inc., San Diego, Calif.), where I is normalized current, [drug] is the test concentration of a particular drug, IC5,, is the concentration at which the current is reduced by 50% of the maximum reduction, n is the Hill coefficient, A is the fraction of current that was blocked at saturating drug concentrations, and B is 1-A (residual current). For quinidine and clofilium, A was fixed at 1. Binding data were fit to a single-component competitive binding model using a four-parameter logistic equation (GRAPH-PAD). In the binding studies, IC50 is defined as the concentration of test agent that displaces 50% of the specific binding. Unless otherwise indicated, the control and nonspecific binding levels were normalized to 100% and 0%, respectively, and held constant.
Protein Determination
Protein was determined according to the method of Sigma. Clofilium and sotalol were gifts from Eli Lilly and Co., Indianapolis, Ind., and Bristol-Myers Squibb Co., Evansville, Ind., respectively.
Results
As illustrated in Figure 1 To investigate the effects of dofetilide on delayed rectifier tail current amplitude, voltage-clamp experiments were performed on isolated guinea pig, rat, and canine ventricular myocytes. Figure 4 illustrates the membrane current elicited by a depolarizing voltage pulse to +20 mV in guinea pig and rat myocytes and the effect of 1 ,uM dofetilide on these currents. In guinea pig myocytes, time-dependent outward currents were observed during the test pulse, and deactivating tail currents were observed on repolarization. Dofetilide (1 ,uM) blocked both the current during the pulse and the tail current ( Figure 4B ). In rat myocytes, the same voltage-clamp protocol elicited a transient outward current during depolarization18 ( Figure 4C ). However, no significant tail current was observed after repolarization, and dofetilide (1 gM) was without effect ( Figure   4C ). Canine myocytes gave results similar to those in the guinea pig (Table 1) , although the total potassium tail current was 17% of that observed in the guinea pig ( Figure 5A . At test depolarizations c +20 mV, dofetilide (300 nM) reduced current amplitude by >80%. At more positive potentials, however, proportionally less K' current was blocked by dofetilide. Dofetilide concentrations up to 30 ,tM produced no additional block. Concentration-response relations for dofetilide inhibition of potassium current after test depolarizations to voltages of +20 and +60 mV are illustrated in Figure  SB . Dofetilide maximally blocks 86% of potassium current after voltage steps to +20 mV, whereas tail currents after depolarizations to +60 mV are blocked no more than 55%. The Figure 1 ). Competitive inhibition of [3H]dofetilide from guinea pig myocytes by dofetilide, clofilium, quinidine, DLsotalol, and sematilide is shown in Figure 6 . The respective IC50 values and Hill coefficients are listed in Table  2 . Figure 7 shows 4B ) and canine myocytes (Table 1) . Rat myocytes, however, which are devoid of IK ( Figure 2C , Reference 18), show no high-affinity dofetilide binding (Figure 1 ).
[3H]Dofetilide binding to guinea pig myocytes is characterized by an IC50 value of 100 nM ( Figure   1 ). Scatchard analyses (Figure 1, inset) give a Kd of 70 nM and are consistent with the existence of specific high-affinity [3H]dofetilide binding sites.
Previously, it has been demonstrated that IK can be pharmacologically separated into a rapidly activating component (IKr) and a slowly activating component (I&S).11 Therefore, we sought to determine the K' channel specificity of dofetilide. In addition to more rapid Table 1. activation kinetics, IKr activates at more negative potentials than IKS." Thus, relatively short (700-msec) voltage steps to +20 mV elicit membrane currents composed primarily of IKr. Voltage steps to +60 mV, however, activate both 'K, and IKS, allowing one to determine the specificity of a blocker for the different components of IK. As illustrated in Figure 5A , the degree of attenuation Of IK by dofetilide is dependent on test potential. After voltage steps to +20 mV, dofetilide maximally inhibits approximately 85% of IK, whereas after steps to +60 mV, approximately 55% of IK is blocked ( Figure 5B ). The greater attenuation of 'K by dofetilide after steps to +20 mV ( Figure 5B Figure 3B . The correlation was constructed using ICso values for displacement and IKr block (+20 mV depolarization voltage) listed in Table 1 
